Previous research has implicated an endophytic fungus as being associated with fescue toxicity (summer syndrome) in cattle grazing Kentucky 31 tall fescue (Festuca arundinacea Schreb.) pastures. Hay and seed were harvested from Kentucky 31 pastures known to be either fungus-free or heavily infested with an endophytic fungus identified as Acremonium coenophialum Morgan-Jones and Gains. Four diets containing either 60% fungus-free seed, 60% fungus-infested seed, 85% fungus-free hay or 85% fungus-infested hay were group-fed to three steers each (avg wt 239 kg) in a 53-d feeding trial. Presence of the fungus reduced (P<.05) daily gains (kg/d) in steers fed either the seed diets (.96 vs .20) or the hay diets (.66 vs .28). Feed intake was depressed 36% for the seed diets and 8% for the hay diets when the fungus was present. Rectal temperatures were elevated .6 C (P<.05) for both groups receiving diets containing the fungus, but respiration rate was elevated only in the fungus-infested seed group. In vitro dry matter disappearance was not decreased by presence of the fungus. Steers receiving fungus from either seed or hay were nervous and highly excitable, which resulted in large variations in plasma epinephrine and norepinephrine concentrations. The results of this experiment further implicate an endophyContribution from the Alabama Agr. Exp. Sta.
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I ntroduction
Tall fescue (Festuca arundinacea Schreb.) is one of the most widespread forage grasses in the United States; however, daily gains of grazing steers have generally been disappointing, ranging from .4 to .5 kg/d (B1aser et al., 1956; Peterson et al., 1962; Jacobson et al., 1970; Mott et al., 1971; Harris et al., 1972; Steen et al., 1979) . Cattle grazing tall rescue during the summer frequently exhibit elevated body temperatures, rapid breathing, rough hair coats, excessive salivation, decreased feed intake and spend more time in the shade than cattle grazing other forages. Collectively, these symptoms have become known as fescue toxicity or "summer syndrome." The reason for the poor performance is unknown. Plant alkaloids, particularly the perlolines, have been extensively investigated as causative agents in fescue toxicity (Bush et al., 1972; Boling et al., 1975; Bond et al., 1977; Hemken et al., 1979 ) but apparently are not directly related to the syndrome (Hemken et al., 1979; Steen et al., 1979) . Bacon et al. (1977) isolated the fungus Epichloe typhina (Pers.) Tul., a systemic endophyte, from tall fescue and suggested that fungal-produced mycotoxins may cause reduced rates of gain in cattle. Steers grazing on paddocks of tall fescue known to be infested with a fungus had greatly reduced daily gains compared with steers grazing in adjacent paddocks that were not infested (Hoveland et al., 1980a,b,c) . Steers on the fungus-infested pastures had elevated body temperatures, rough hair coats, excessive salivation, and other symptoms of summer syndrome.
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JOURNAL OF ANIMAL SCIENCE, Vol. 55, No. 6, 1982 This study was conducted to compare the performance of steers fed Kentucky 31 tall fescue hay and seed harvested from pastures that were either fungus4ree or infested with fungus.
Experimental Procedure
Hay and seed were harvested from Kentucky 31 tall fescue pastures known to be either free of fungus or heavily infested with fungus. The fungus, previously thought to be Epichloe typhina and referred to as such, has more recently been identified as Acremonium coenophialum Morgan-Jones and Gains (Morgan-Jones and Gains, 1982) . Presence or absence of the fungus was determined microscopically from leaf and stem tissue slices according to the procedure used by Bacon et al. (1977) for Epichloe typhina. Fungus was not found in 19 of 20 grass samples taken from the fields harvested for fungus-free hay and seed, whereas 28 of 29 grass samples taken from fields harvested for fungus-infested hay and seed were found to contain Acremonium coenophialium MorganJones and Gains. Visual differences in tall fescue pastures either infested with or free of the fungus were not evident. The pastures had nearly pure stands of Kentucky 31 tall rescue that had been established for 7 yr, Nitrogen was applied at 112 kg/ha in September and again in February. Mineral fertilizer was applied according to soil test recommendations.
Four diets (table 1) were formulated to contain either 60% fungus-free seed, 60%
infested seed, 85% chopped fungus-free hay or 7Cat-A-Kit, Upjohn Diagnostics, Kalamazoo, MI.
85% chopped infested hay (as-fed basis).
Twelve crossbred steers averaging 239 kg were randomly allotted to the four treatments and were group-fed each diet in a 53-d drylot feeding triak Cottonseed meal was added to the hay diets to make all diets isonitrogenous at 10.7% protein based on Kjeldahl analysis of the hay and seed. This trial was conducted in July and August when daytime temperatures reached 34 to 38 C. The steers had access to shade and water at all times. Rectal temperatures and respiration rates were determined every 2 wk between 0800 and 0900 h. In vitro dry matter disappearance (IVDMD) was determined on all four diets using the two-stage Tilley and Terry (1963) procedure. The IVDMD of each diet was done in triplicate in each of three different experiments. Inoculum for the IVDMD determinations came from an animal that was not adapted to fungus-infested tall rescue. On d 21, jugular blood samples were withdrawn from all steers by venipuncture for the determination of epinephrine and norepinephrine. Blood was drawn into prechilled tubes containing ethyleneglyc ol-bis-03-aminoethyl ether)-N,N'-tetmacetic acid (EGTA; 1.8 mg/ml blood) and glutathione (1.2 mg/ml blood). Plasma was obtained and stored frozen at -20 C. Epinephrine and norepinephrine were determined by radioenzymatic assay 7 .
The steer data were analyzed as four treatments in a completely random design with each steer considered ~,n experimental unit (Steel and Torrie, 1960) , When a significant F-test existed, differences among treatment means were tested for significance by Duncan's (1955) new multiple range test. Feed intake and feed efficiency data were not statistically analyzed because individual animal data were not avail- able. The IVDMD data were analyzed by factorial analysis of variance.
Results and Discussion
The performance of steers fed the four diets containing Kentucky 31 tall rescue hay or seed is shown in table 2. Presence of the fungus in both the hay and the seed diets decreased daily gains (P<.05). The effect of the fungus in tall rescue seed appeared to be more detrimental than in the hay, but the interaction was not significant. The daily gains of steers fed the hay diets were nearly identical to those of steers grazing fungus-infested and fungus-free rescue pastures (Hoveland et al., 1980c) . The higher stocking rates coupled with lower weight gains/ha for steers grazing the fungus-infested pastures (Hoveland et al., 1980c) suggested that fungus infestation resulted in decreased forage consumption. Feed intake (table 2) was decreased due to fungus infestation in this trial, particularly for the seed diets. The feed intake response occurred within the first week of the trial for the diets containing infested seed, but it took 2 to 3 wk before steers eating the infested hay diets noticeably reduced feed intake. These results suggest that the fungus or a toxin associated with the fungus is more concentrated in the seed than in the plant stem or leaves. While some of the differences in gain were due to decreased feed intake, data for the hay diets suggest that factors other than feed consumption per se were responsible for decreased gain. As expected, IVDMD was greater (P<.001) for the seed diets than for the hay diets (table 3) . Also, the diets containing infested rescue seed or hay were more digestible (P<.01) than those containing fungus-free seed or hay. The reason for this difference is not apparent and it is unlikely that a 3% difference in IVDMD would be reflected in steer performance. The IVDMD data indicate that a change in forage digestibility is not the cause of the reduced rates of gain by steers consuming fungus-infested tall fescue.
Steers receiving either infested seed or hay had elevated (P<.05) body temperatures (table  2) , which is typical of grazing cattle with fescue toxicity. However, the response observed in thi~ trial was only about one-half the temperature increase seen in grazing steers (Hoveland et al., 1980c) . Respiration rate was increased (P<.05) only for the steers receiving the fungus- .6 aFeed X condition interaction was not significant (P>.IO).
bstandard error of means (n = 6).
infested seed diet and was typical for cattle exhibiting symptoms of rescue toxicity (Hemken et al., 1979; Steen et at., 1979) . The fungusinfested seed group showed signs of severe heat stress during the hottest part of the day. There were times when their respiration rates were so rapid and shallow that an accurate count could not be made. The respiration rates during severe heat stress were not included in the data in table 2. Plasma levels of epinephrine and norepinephrine were determined as an indication of stress. Because catecholamine concentrations can rise sharply due to minimal excitement or anticipation, the steers were handled as quietly and gently as possible. Even though steers eating diets containing the fungus had a two-to threefold increase in plasma epinephrine and norepinephrine concentrations, the differences were not significant due to large variation among individuals (table 4) . Steers fed diets containing the fungus were nervous and excitable and were impossible to handle gently. Those receiving the fungus-infested seed were the most excitable. Epinephrine and norepinephrine concentrations were probably more related to the animal's disposition than to dietary treatment per se; however, the animal's disposition was related to diet.
Even though the number of animals used was small because of the availability of fungusfree seed, the results demonstrate that the presence of an endophytic fungus in Kentucky 31 tall fescue is associated with symptoms typical of "summer syndrome." The actual toxic bstandard error of means (n = 3).
agent is not known nor is it known whether it is a product of the fungus directly or indirectly through interaction with the plant. In previous papers (Hemken et al., 1979; Steen et al., 1979) , various tall rescue hybrid lines have been compared with Kentucky 31 and none have shown dramatic improvements in animal performance. The data reported here and those reported by Hoveland et al. (1980a,b,c) demonstrate that some Kentucky 31 tall rescue forages are capable of producing excellent steer gains, nearly double those typically seen on tall rescue, without any of the adverse effects of fescue toxicity. A survey of many tall rescue pastures in Alabama showed a heavy infestation of the fungus in all pastures except one (D. M. Bell and E. M. Clark, unpublished data). Jackson et al. (1981) have reported the presence of an endophytic fungus, which they identified as Epichloe typhina, in tall rescue in Kentucky and Bacon et al. (1977) originally reported the presence of the fungus in Georgia. This indicates the fungus is widespread, at least in the Southeastern United States, and is associated with the fescue toxicity syndrome.
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